Engineering of S2 site of aqualysin I; alteration of P2 specificity by excluding P2 side chain.
Gly101, one of the conserved amino acid residues which was expected to be comprised in half-sphere-shaped S2 site small pocket of aqualysin I, a microbial thermophilic alkaline serine protease, was replaced by alanine, valine, or leucine to alterate the P2 specificity of the enzyme by excluding bulky P2 side chain of the substrate. By the mutation of G101A, the catalytic efficiencies of the enzyme for bulky amino acid residues in P2 site such as valine and leucine drastically decreased by excluding the P2 side chain. By the mutation of G101V, even the side chain of the methyl group of the alanine and the side chain of proline were excluded, while the catalytic efficiency toward glycine residue was retained. The enzyme was altered to be glycine preferable. The mutation of G101L reduced catalytic efficiencies for any substrate including glycine which is corresponding to the main chain of the peptide substrate. The strategies we have adopted in this paper are applicable to all subtilisin-related enzymes.